Effective, lasting, and natural appearing rejuvenation of the lower lid and midface remains among the most challenging tasks facing the aesthetic surgeon. The subciliary incision has been a standard approach for lower lid blepharoplasty and in elevation of the midface. 1 Although the lower lid allows direct access to the orbit and midface, there has been a significant risk of complications associated with these techniques. Unrecognized eye prominence significantly increases the risk of complications after lower lid blepharoplasty. These complications, which often require complex reconstructive techniques, include lower lid malposition, scleral show, ectropion, and dry-eye syndrome. 2 The purpose of this article is to describe an objective method for measurement of eye prominence and to define a standard system of classification. By using this classification system, a set of operative guidelines to minimize the risk of complications was created.
The degree of eye prominence is determined by the position of the globe relative to the bony orbit. Because the soft-tissue anatomy of the periorbital region can mask the prominence of the globe, the most accurate method of determining the degree of prominence is by exophthalmometry. There are several types of devices available, including the Luedde, Mutch, and the Hertel exophthalmometers. The Luedde device measures each eye separately, is difficult to align, and the markings are often inaccurately etched onto the scale, making readings subject to variation. The Mutch exophthalmometer uses the brow and cheek as reference points, but it is calibrated to measure the distance from the lateral orbital rim.
The Hertel exophthalmometer measures the distance from the most anterior aspect of the globe to the lateral orbital rim. The device rests on each lateral orbital rim and, with the aid of a mirror prism, measures the globe on a scale in millimeters. Both eyes are measured simultaneously, and the distance between lateral or- bital rims is also measured (Fig. 1) . 3, 4 In a study of 681 adults, 327 white and 354 black subjects, with no history of orbital or endocrine disease, the mean normal protrusion values were 16.5 mm in white men, 18.5 mm in black men, 15.4 mm in white women, and 17.8 mm in black women. 5 Values of 15 to 17 mm are considered within the normal average range. 6 
MATERIALS AND METHODS
Forty-three consecutive patients undergoing lower lid-midfacial rejuvenation were included in the study. The preoperative parameters measured are noted in Table I . The position of the globe was measured by the Hertel exophthalmometer manufactured by Marco Instruments. Measurements were taken by the same examiner in all cases and repeated two times for each patient, with determination of a mean value. Standardized photographs in three views (frontal, profile, oblique) and close-up views (frontal, profile) were obtained and used for vector analysis.
Intraoperatively, specific operative techniques were noted. The extent of horizontal shortening or lengthening performed on the lower lid was documented. Horizontal shortening refers to full-thickness shortening of the lower lid performed during the canthoplasty; horizontal lengthening was achieved by interposition of the permanent canthoplasty suture between the lateral canthus and the lateral orbital rim or use of a periosteal flap. Supraplacement of the lateral canthus relative to Whitnall's tubercle was also noted. Postoperative evaluation was performed with at least 12 months of follow-up. The intraoperative and postoperative parameters documented are shown in Table II .
All patients in this series underwent a translid skin and muscle procedure with canthal support, either canthoplasty or canthopexy. Canthoplasty defines those procedures that divide the lateral canthal mechanism. The components of a full canthoplasty are canthotomy, during which the lateral commissure is incised, and cantholysis, during which the lower limb of the lateral canthal tendon is released. Canthopexy defines those procedures that the leave the lateral canthal mechanism intact and during which fixation of the lateral canthus and tightening of the lid is performed. Different variations of canthoplasty and canthopexy techniques have been described. [7] [8] [9] [10] [11] [12] In our patients undergoing canthoplasty, a 4-0 Prolene suture was inserted securely into the edge of the tarsal plate after canthotomy and cantholysis of the lower limb of the lateral canthal tendon, and the posterior lamella was then fixed to the periosteum along the inner aspect of the lateral orbital rim. The orbicularis oculi muscle was fixed to the anterior aspect of the lateral orbital rim for additional support. Canthopexy was performed by suturing the lateral retinaculum to the periosteum of the inner aspect of the lateral orbital rim.
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RESULTS
The study group consisted of 43 patients ranging in age from 29 to 67 years, with a mean age of 50.6 years. The group included five men and 38 women. The operative procedures included 12 lower lid blepharoplasties and 31 subperiosteal midface lifts. A total of 41 patients underwent canthoplasty, and two patients underwent canthopexy. Hertel exophthalmometry measurements ranged in value from 13 to 23 mm, with a mean value of 17.7 mm. The preoperative mean measurements of lateral canthus-to-lateral orbital rim distance and lateral canthus-to-medial canthus distance were 7.6 mm and 29.4 mm, respectively. Patients were classified into four classes according to the exophthalmometry measurements: class I, 14 mm or less; class II, 15 to 17 mm; class III, 18 to 19 mm; and class IV, 20 mm or more. The number of patients in each group and the distribution of the parameters (vector, scleral show, laxity) are summarized in Table  III. The results demonstrated that more than half of the patients, 52 percent, had exophthalmometry measurements greater than 18 mm or significant prominence. The frequency of scleral show increased with prominence. Patients with exophthalmometry measurements of 20 mm had a 66 percent rate of preoperative scleral show. Lateral canthus-to-lateral orbital rim distance increased with increasing prominence from 6 to 9 mm.
The majority of patients with exophthalmometry measurements less than 14 mm required horizontal shortening and no supraplacement of lateral canthal fixation (Table  IV) . In the second group of patients with exophthalmometry measurements of 15 to 17 mm, adequate tightening was accomplished by canthal suspension, and only one-third of the patients needed horizontal lid shortening, with moderate or no supraplacement. Among the patients in the class II group with exophthalmometry measurements of 18 to 19 mm, less horizontal shortening was required, with moderate supraplacement of the lateral canthus. In patients with very prominent eyes (exophthalmometry measurements of 20 mm or more) comprising the fourth group, 25 percent required lengthening of the lower lid to avoid "clotheslining." Accentuated supraplacement of lateral canthal fixation was required in all patients with prominent eyes. 
DISCUSSION
The most common complication after standard lower lid blepharoplasty or midfacial surgery through the lower lid is lower lid retraction with scleral show (Fig. 2) . Eye prominence increases the risk of this complication and should be recognized preoperatively. Many authors have pointed out the importance of preoperative recognition of eye prominence. Rees and LaTrenta 2 found prominence, together with lax lower lids, maxillary hypoplasia, and scleral show, to be significant predisposing factors for the development of dry-eye syndrome postoperatively. These characteristics identified a group of patients with "morphologically prone eye" who are at risk for postoperative dry eyes and who require alteration of the operative technique. Lisman et al. 14 identified eye prominence as a predisposing factor in development of "bowed lower lid" with scleral show after blepharoplasty. Eyelid laxity, lax canthal tendons, unilateral high myopia, and secondary blepharoplasty are also noted as predisposing factors for postoperative scleral show. The authors delineate the technique of lateral tarsal strip suspension canthoplasty as a means of preventing scleral show.
Jelks and Jelks 15 have pointed out the importance of recognizing patients who exhibit a "negative vector" relationship when the most anterior portion of the globe protrudes past the malar eminence. Patients with a negative vector relationship are noted to be at risk for development of complications after standard lower lid blepharoplasty and also require modifications in technique. Wolfe and Kearney 19, 20 most recently, has also reiterated the significance of recognizing eye prominence in the preoperative assessment and operative planning for periorbital rejuvenation.
In this study, we looked at the spectrum of prominence in our group of patients and documented preoperative parameters relating to their periorbital characteristics. The first finding is that a significant proportion (52 percent) of the patients in our series had prominent eyes (exophthalmometry measurements of 18 mm or more), and just over half of these patients (55 percent) had preoperative scleral show, underscoring the importance of diagnosis and appropriate operative management of this type of eye structure. A second significant finding is that one-third of patients with prominent eyes by Hertel measurements were found to have a neutral vector on clinical exam that would have been missed by clinical vector analysis alone. Although most plastic surgeons may not use exophthalmometry in patient evaluations, we have found the use of an exophthalmometer to be a simple and cost-effective addition to the clinical exam for accurate diagnosis of eye prominence.
The morphologic classification system, as determined by preoperative exophthalmometry, categorizes patients in one of four classes (Table V). Classes I through IV encompass deepset to very prominent structure. thalmometry measurements of 18 to 19 mm and 20 mm or more, respectively, exhibit clinically significant eye prominence (Fig. 3) . Modified operative technique is dependent on the degree of prominence and the extent of lower lid laxity. Intraoperative tension and position of the lower lid determine the postoperative shape and position.
In patients with class III and IV, prominence compensates for moderate degrees of laxity. In these patients, horizontal shortening is not necessary unless severe laxity is present. Thus, these patients may be good candidates for canthopexy or for noncanthotomy canthoplasty when sufficient supraplacement cannot be achieved without lysis of the inferior horn of the lateral canthal tendon.
The lower lid normally rests at or about 1 mm above the inferior corneoscleral limbus. Because most prominent eyes have an associated lower lid position below the inferior limbus, supraplacement of the lateral canthal fixation at a higher position relative to Whitnall's tubercle is necessary. Intraoperative clotheslining occurs when the lid is too tight and will result in postoperative inferior lower lid malposition and disjunction of the lateral canthus from the lateral orbital rim as depicted in Figure 4 . The tension of the lower lid at the conclusion of the procedure should allow at least 1 mm of distraction of the lid off the globe, with sliding of the lid up and over the cornea with ease. 13, 17 A subset of patients in class IV (25 percent in our series) actually require lengthening of the lower lid by using suture interposition or a periosteal flap to avoid clotheslining. The need for lengthening increases as the lateral canthus-to-lateral orbital rim distance approaches 9 mm. We achieved lid lengthening by interposing several millimeters of the canthoplasty suture between the lateral canthus and the lateral orbital rim. Although this has been satisfactory in most primary cases, a periosteal flap can also be used to add extra length and support at the lateral canthus in patients with extreme prominence. The flap is raised off the bony rim lateral to medial, and the free lateral edge is then reflected back and secured to the lateral aspect of the tarsal plate of the lower lid (Fig. 5) . 18, 21, 22 Patients with prominent eye may require additional lower lid support because of the increased dynamic forces that act to inferiorly displace the lower lid. Additional lid support can be achieved by suspending the orbicularis muscle to the periosteum of the lateral orbit and deep temporal fascia. Patients in class III and class IV should have a more vertical vector of suspension of the orbicularis muscle (Fig.  6) . 23 Conservative skin, muscle, and fat removal should be performed in this high-risk group. 2, 15 Hard palate, cartilage, AlloDerm, and Dermaplant have been used to correct postblepharoplasty lower lid malposition. 17,18,24 -26 A role for spacers in primary blepharoplasty to support the lower lid in patients with very prominent eyes and preoperative scleral show is now emerging. The indication for use of spacers in primary cases may include patients in class IV who present with significant scleral show, similar in structure to patients with Grave's exophthalmos. The spacer is placed in the posterior lamella through a translid or a transconjunctival approach interposed between the tarsal plate and the capsulopalpebral fascia (Fig. 7) . 25 Patients in class I with deep-set structure were also found to be at risk for complications, including anterior displacement of the lid from the globe (Fig. 8) . Horizontal lid shortening and canthoplasty is indicated in most of these patients if significant laxity is present. The fixation point needs to be directed deep within the lateral orbital rim to prevent separation of the lid from the globe. Supraplacement of fixation is not indicated because there FIG. 9 . Class I, deep-set structure before (above) and 6 months after (below) lower lid blepharoplasty.
is little downward migration of lid position postoperatively, and intraoperative overcorrection will lead to permanent overcorrection. In summary, to achieve optimal lid shape and position and to avoid complications, the degree of eye prominence and laxity of the lower lid should be taken into consideration, and operative technique should be modified accordingly (Figs. 9 through 12) .
In patients in class I (Ͻ14 mm) and II (15 to 17 mm), the degree of laxity is the dominant factor determining the extent of tightening necessary to obtain ideal lid tension. These patients require none or minimal supraplacement of the lateral canthus to maintain proper lid position above the limbus. In patients in class III (18 to 19 mm), the degree of laxity and prominence are both determining factors. With increasing prominence, less tightening and more supraplacement is necessary to avoid bow stringing of the lid.
In patients in class IV (Ͼ20 mm), prominence is the dominant factor, and extreme care should be taken to avoid overtightening of the lower lid. Lengthening may be necessary because the preoperative lateral canthusto-lateral orbital rim distance approaches 9 mm. In all patients in class IV, accentuated supraplacement of the lateral canthus is needed to ensure proper lid position postoperatively.
Recognition of eye prominence is of para-FIG. 10. Class II, nonprominent structure before (above) and 6 months (below) after lower lid blepharoplasty.
FIG. 11. Class III, moderately prominent structure before (above), 6 months (center), and 6 years after (below) lower lid blepharoplasty.
